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Introduction
The fact that a differentiable function is continuous has more topological essence than usually believed. We would like to show this in this article by working with generalized notions of derivative and continuity. We examine generalized differentiation from a topological point of view -as a possibility to compare functions and their continuity properties. We work with the notion of S-continuity [13] that covers many types of weak, generalized continuity.
Let us note that the generalized differentiation is currently developing by several mathematicians in the frame of the theory of arbitrary metric spaces. See, for example, [1] , [3] , [8] , [20] . The differentiation theory in linear topological spaces is a well-known part of analysis. Nonetheless, it seems that there were not any attempts to introduce a differentiation in topological spaces without linear or metric structures before [11] was published.
Generalized derivative
In this paper, when we say "a field", we mean the spaces R or C equipped with their natural topologies. But very often we could work with a general "topological field", a field on which the operations of addition, subtraction, multiplication and division would be continuous. Let X be a topological space, Y be a set.
Now, we define the notion of generalized derivative.
Ò Ø ÓÒ 2.1 ( [11] )º Let X be a topological space, A ⊂ X and Y be a linear topological space defined over a field F . Let p be a limit point of A and g :
If l is a g-derivative of f at p on A, then we write
It is easy to see that, for Hausdorff spaces Y, a g-derivative g f (p), if it exists, is unique (see [11] ).
Remark 2.2º
In what follows, if we say "let g/A f (a) exist", we automatically suppose that a is a limit point of A. Moreover, we see that if g/A f (a) exists, then g is discrete on A at the point a. It is easy to see that our generalized derivative is a linear operator. If we put
we obtain the well-known definition of the derivative of a real valued function. Functions differentiable in this generalized sense need not be continuous. For example, if g : R → R is an injective noncontinous function and f = g then, for every a from R, we have g f (a) = 1, so g f (a) exists. But f is not continuous.
GENERALIZED DERIVATIVE AND GENERALIZED CONTINUITY

S-continuity
The notions defined below were studied, for example by B o r sí k [4] , [5] , N e u b r u n n [22] , N jå s t a d [23] and P i o t r o w s k i [25] .
Let (Y, τ ) be a topological space. Let x be from X. We say that a function 
A function f is bilaterally quasicontinuous at x if it is both left and right hand sided quasicontinuous at this point.
The generalized type of continuity mentioned in the following definition was called "A-continuity" in [13] . This definition has roots in some works of M. M at e j d e s, see, e.g., [18] . But since the name "A-continuity" was used in another meaning in [17] , we prefer -and introduce it here -the name "S-continuity" for this notion. Ò Ø ÓÒ 3.2 (according to [13] )º Let X, Y be topological spaces. Let S be a system of nonempty subsets of X. A function f : X → Y is said to be S-con- Now, we introduce two notions of similarity of functions (defined in [12] ). Here, we are using the terminology used in [13] . Ò Ø ÓÒ 3.4º Let X, Y, Z be topological spaces, let g : X → Y, f : X → Z be functions. Let x be from X. We say that f is g-continuous at x if, for every net {x γ } γ∈Γ of elements from X converging to x, the following holds.
then the net f (x γ ) γ∈Γ converges in Z.
Let A be a subset of X. We say that f is g-continuous on A if, for every x from A, f is g-continuous at x. If A = X, we say that f is g-continuous.
(The g-continuity of f does not guarantee that f will automatically have all nice properties of g. It must be always examined, whether a property of g is inherited also by f .)
Generalized derivative and topological properties of functions
In what follows, we will use the following theorem proved in [13] .
Ì ÓÖ Ñ 4.1º Let X, Y, Z be Hausdorff topological spaces. Let g : X → Y, f : X → Z be functions. Let x be a point from X. Let S be a system of nonempty subsets of X and let g be S-continuous at x. If f is g-continuous at x, then f is S-continuous at x, too.
The following theorem works with the notions and results presented above and it shows how the properties of general differentiability and general continuity are connected.
Ì ÓÖ Ñ 4.2º Let X be a Hausdorff topological space. Let F be a field and Y be a linear topological space defined over the field F. Let f : X → Y, g : X → F be functions. Let p ∈ X, let g be S-continuous at p. If f has a g-derivative at p, then f is S-continuous at p, too.
P r o o f. Let {x γ } γ∈Γ be a net of elements from X converging to p such that the net {g(x γ )} γ∈Γ converges in F. Then for each γ ∈ Γ the following holds
Since the net
converges to g f (p) and the net g(x γ ) converges to an element z ∈ F, then (because of (1)) the net f (x γ ) γ∈Γ converges to g f (p) z − g(p) + f (p).
We have just proved that f is g-continuous at p. Since g is S-continuous at p, according to the preceding theorem, we have just proved that f is S-continuous at p, too.
As the previous theorem showed, the existence of the generalized derivative g f (p) implies that f is g-continuous at p. We will use this fact and obtain some new results concerning the functions from the first Baire class (see, e.g., [15] ) and the functions from the classes B * 1 and B * * 1 (see [21] , [24] )). We say that a function f : In what follows, we will use the assertions of the following two theorems proven in [14] . 
